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FIGURE 6.3 Modified DTL: (a) Circuit with additional level-shifting diode and discharge path, (b) Voltage transfer 
characteristic 
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TABLE 6.1 Purpose of DTL Elements 


Element 

Purpose 

D, 

Input diode, limits I U1 , and provides 
ANDing 

pR» 

Limits Ijl 

(1 - P)Rb 

Self biases Q L 

Ql 

Base-emitter level-shifting for shift of 
transition width and provides base 
driving current to Q c) 

D,. 

Level-shifting diode for shift of transition 
width 

Rd 

Provides discharge path for saturation 
stored charge removal from base of Q () 

Qo 

Output inverting BJT and output low driver 
for current sinking pull-down 

Rc 

Passive current sourcing pull-up 


FIGURE 6.4 Transistor Modified DTL (930 Series) 


TABLE 6.2 State of Diodes and BJTs 
for Output High and Low Levels 


Element 

Voh 

Vol 

D, 

On 

Cutoff 

Ql 

Cutoff 

Forward active 

d l 

Cutoff 

On 

Qo 

Cutoff 

Saturated 


Example 6.1 VTC of Transistor Modified DTL 

Determine the VTC of the transistor modified DTL 
inverter in Figure 6.4. Use V t) (ON) = 0.7 V for the 
diodes and V BE (FA) = 0.7 V, VISA'D = 0.8 V, and 
Vcf.(SAT) = 0.2 V for the BJTs. 
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FIGURE 6.4 Transistor Modified DTL (930 Series) 
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FIGURE 6.5 930 Series DTL NAND Gate 
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FIGURE 6.7 Cascaded DTL Gates for Fan-out and Power Dissipation Calculation 

Ulvutp @£>ud CaJ ■Cfevvfc :el 1_\\_ 

-/--—“7- A - 

- 1^ L - Vcc> ^ \f p[ Qp*j) - V CEyoCs&J?) ^ 

--- Cl — - 

X Vcc - \/p CoaQ - \fc,& Csgjy) X^R 

-- 


Output; &ouo CurreAA^j ^ X c 


-L OL = X< 




Tp^ ^ Vcc. -VcE)Q CSadQ 




XE^C 


jfejXvf _ JXa.-ou& 6tpe cx>va*A^ g>C_JfcUvA fck^ Lpt/lg/Vg, Q~- 

X OjO C Sa±) ^ X^ 0 ^°^ - pf X p ^ 0 


X&^o rr. lg v L 






.^Tk^ <s,fv\j tfc;e /r oorrowj b _ (Si. _ i s> j~ Qu^<S J a<j . 

QAA^^riv^g p&'r&fov^ &J- tfruz- d r>£fs>V ^y fe£- 


pR B > 1.75 kft 


- U Lc l o JCiAg Vcc, Q L; D u , 




(l-p)R B 12 
D, = open —- 


c Aa£>OVl i *w S-Uyj f f. ^r<a> 


Ql 


D l Id. 


l^L. 


.<^_a-^per- Ykocjig^ 

•frk-g- CstPYrej^ -fckjrfrigl/L jpfc &is fro ~t\uz* 

e.ro \ the*' ocyrg^fe u « - 


v BE (FA)\ W 


v d (ON) + 

V be (SAT) 


J r . Vex,- , \/tb^cCFA^-V/ d j lC < ^ aJ ') ^ Vea y o (,sout) 

C v '-_ ■ 1 

- A - 


FIGURE 6.8 Portion of DTL Driving Gate for Fan-out 
Analysis and Power Dissipation Analysis 






















































































Example 6.2 DTL Fan-Out 

Calculate the fan-out for the DTI. inverter of Figure 
6.6 considering the circuit in Figure 6.7 and the sub¬ 
circuit in Figure 6.8. Let j8p = 49, V bf (FA) = 0.7 V, 
Vbe(SAT) = 0.8 V, and V CK (SAT) = 0.2 V for the BJTs 
and V o (0N) = 0.7 V for the diodes. Also, use <t 0 l 
= 0.85 for the output low state. 
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Example 6.3 DTL Power Dissipation 

Calculate the average power dissipation for the DTL 
gate in Example 6.2. 
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FIGURE 6.10 Results of Section 6.7 SPICE Simulation 
of DTL Gate: (a) Voltage transfer characteristic obtained 


from .DC sweep, (b) Transient response from .TRAN 
sweep 








































